he prevalence of dementia has increased with life expectancy: more than one third of individuals over the age of 80 are likely to develop a dementia.
There has been unprecedented growth of scientific knowledge about Alzheimer's disease (AD). The description of distinctive and reliable biomarkers that are now available through structural brain imaging with magnetic resonance imaging, molecular neuroimaging with positron emission tomography, and cerebrospinal fluid analyses, and a better definition of the clinical profile of amnestic disorders that occur early in the course of the disease, make it possible to identify AD with high accuracy, even in the early stages of the disease. Accordingly, new criteria for the diagnosis have been proposed that capture both the prodromal and the more advanced dementia stages of the disease in the same diagnostic framework.
long before dementia. This raises the issue of the definition of Alzheimer's disease: what is Alzheimer's disease? Should it be clinically defined by a reference to dementia? Should it be recognized earlier in the symptomatic phase, before threshold of the dementia syndrome, in case of specific cognitive changes? Can it be biologically defined by the evidence of specific biomarkers-today available in vivo-in the absence of any clinical symptoms? As we treat patients and not only lesions, we think that AD should remain defined as a disease with a clinical expression. However, it should encompass the full spectrum of the clinical expression, including both the predementia and dementia phases. Indeed, there is no fundamental reason to link the diagnosis of a disease (AD) to a certain threshold of severity and to exclude ipso facto from the diagnostic and treatment perspectives a large number of patients who have already expressed the diagnosis clinically. In other words, there is no reason to wait until the patients reach the threshold of a fullblown dementia for making the diagnosis of Alzheimer's disease. It is exactly as if, in Parkinson's disease, we waited until the patients were bedridden to make the diagnosis. We currently make the diagnosis of Parkinson's disease much earlier, when we see a resting tremor of one hand. The same should apply for Alzheimer's disease. Unfortunately, the stage of predementia-or prodromal AD-was integrated into the broad concept of mild cognitive impairment (MCI), a syndrome associated with many other causes than prodromal AD. 5, 6 The classical definition of AD, restricted to the concept of dementia, was mainly justified by the fact that the diagnosis was more difficult to make in the early, predementia phase in the last decades: and this was the reason for considering it a stage of MCI. However, the emerging literature on MCI has emphasized an intrinsic etiological heterogeneity and a diversity of outcomes within research studies. Efforts to address these issues have not succeeded, and the limitations of MCI are apparent. The risk of intervening on an etiologically heterogeneous sample of MCI subjects will include running the risk of "diluting" a significant treatment effect. 6 Recently, research has begun to focus on developing new tools, such as neuroimaging and cerebrospinal fluid (CSF) biomarkers, that could increase the specificity of the prodromal AD diagnosis. 7 Before using such invasive or expensive tools, it is necessary to screen patients in memory clinics with neurological exams and neuropsychological assessment. The most prominent feature of AD is the decline in cognitive function. Memory impairment of recent events, unusual repeated omissions, and difficulty learning new information characterize the first clinical signs. 8, 9 This progression of cognitive deficits is related to the progression of the underlying cerebral lesions, as established by Braak and Braak. 10 In the early stages of AD (Braak I-III), critical areas for episodic memory are already affected by neuropathological changes (neurofibrillary degeneration) in medial temporal regions (hippocampal formations, parahippocampal gyrus, and entorhinal cortex) and, consequently, episodic memory deficit is the initial and reliable neuropsychological marker of AD. As the condition progresses, deficits occur in instrumental functions (language, praxis, visuospatial capacities), which T r a n s l a t i o n a l r e s e a r c h 136 
Retrieval from stored information
Stimulus recall Hippocampal damage
After that initial registration has been controlled, a cueing (or recognition) procedure is recommended in case of a free recall deficit.
Total recall = free recall + cueing (or recognition)
If total recall is low (= marginal efficacy of cueing)
If total recall is normalized (= good efficacy of cues)
Alzheimer's disease • depression, or • frontal lobe dysfunction, or • subcortico-frontal dementia, or • memory disorders due to sleep disorders, drugs or ageing… are consistent with the extension of lesions into the neocortical associative areas (Braak V). The situation faced by clinicians is easy to summarize: i) memory disorders are the most reliable sign of prodromal AD; ii) unfortunately, memory disorders are a very common sign, observed in many disorders: for example in depression, anxiety, sleep disorders, brain vascular lesions, frontal lobe dysfunction, and even in normal aging. Is it possible, therefore, to identify the memory disorders of AD? Here again, the answer is yes, because the memory disorders of AD are not like other memory disorders: there are very specific because they result from a hippocampal dysfunction. This is why the neuropsychological evaluation is crucial at the prodromal stage, for establishing the nature of memory impairment. Specific memory tests are useful for distinguishing the true memory impairment (eg, failure of information storage and new memory creation) from attentional disorders or strategic impairment (such as normal aging or frontal disorders, Figure 1) . Using a memory test that controls for encoding and provides semantic cueing to facilitate strategy of retrieval can improve accuracy of AD diagnosis.
11, 12
The low performance of total recall in spite of retrieval facilitation indicates a poor storage of information. This amnestic syndrome that we have called "of the hippocampal type" 6 differs from functional and subcorticofrontal memory disorders, which are characterized by a low free recall performance with normal total recall because of good cueing efficacy. In a recent study, we showed that the amnesic syndrome of the hippocampal type, defined by: i) a very poor free recall; and ii) a decreased total recall due to an insufficient effect of cueing can identify prodromal AD in patients with MCI with a high sensitivity of 79.7% and a specificity of 89.9%. At 36 months, the probability of developing AD dementia for patients with MCI who fulfilled both criteria defined by free and total recall was 90%, while it was 5.6% for those who did not fulfill both criteria. This is not surprising, because the test used assesses whether the given information has been truly encoded. This should be a requirement for testing the ability to store information. How can we interpret a recall deficit if the initial registration of information has not been tested? Unfortunately, none of the currently used memory tests are designed for such a test of encoding. The evidence of an amnestic syndrome of the hippocampal type is therefore a major step for the diagnosis of prodromal AD. In addition, supportive features can improve the specificity for the diagnosis. 7 Distinctive and reliable biomarkers of AD are now available through structural brain imaging with magnetic resonance imaging (MRI), molecular neuroimaging with positron emission tomog-
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Major criterion
Presence of an early and significant episodic memory impairment that includes the following features: 1. Gradual and progressive change in memory function reported by patients or informants over more than 6 months 2. Objective evidence of significantly impaired episodic memory on testing: this generally consists of recall deficit that does not improve significantly, or does not normalize with cueing or recognition testing and after effective encoding of information has been previously assessed 3. The episodic memory impairment can be isolated or associated with other cognitive changes at the onset of AD or as AD advances.
Minor criteria:
A-Presence of medial temporal lobe atrophy
• Volume loss of hippocampi, entorhinal cortex, amygdala evidenced on MRI with: Qualitative ratings using visual scoring (referenced to well characterized population with age norms) or quantitative volumetry of regions of interest (referenced to well characterized population with age norms) B-Abnormal CSF biomarkers:
• Low amyloid β 1-42 concentrations, increased total tau and/or increased phospho-tau concentrations • Other well-validated markers to be discovered in the future C. Specific pattern on functional neuroimaging with PET:
• Reduced glucose metabolism in bilateral temporal parietal regions • Other well-validated ligands, including those that forseeably will emerge such as PiB or FDDNP. D. Proven AD autosomal dominant mutation within the immediate family Table I . New diagnostic criteria for Alzheimer´s disease (AD): 1 major criterion plus 1 (or more) minor criterion. MRI, magnetic resonance imaging; CSF, cerebrospinal fluid; PET, positron emission tomography; PiB, Pittsburgh compound B; FDDNP, amyloid ligand raphy (PET) and CSF, analysis of A-beta 42 concentration, total tau and phospho-tau levels. The presence of at least one biological footprint of the disease should improve the specificity for the diagnosis. This is at the origin of the new diagnostic criteria that were proposed in 2007 7 (Table I ). These criteria no longer refer to the dementia threshold. They move away from the traditional two-step approach of first identifying dementia according to degree of functional disability and then specifying its cause. Rather, they aim to define the clinical, biochemical, structural, and metabolic presence of AD, even at early stages. Therefore, we consider that the new diagnostic criteria which capture the early predementia phase of the disease reach the two objectives: to be earlier and to be more specific. According to these criteria, the diagnosis of early AD can be made on the objective evidence of significantly impaired memory upon testing, and the presence of hippocampal atrophy on MRI, or an abnormal pattern of CSF biomarkers, or a specific pattern on PET neuroimaging. We recognize that these criteria represent a cultural shift requiring a more biologically focused workup than previous approaches; however, this seems to be the best way to integrate the profound advances into the clinical arena. When effective disease-modifying medications are available, the argument for such biologically based studies will be even more compelling. Some research needs will be better addressed with a more stringent approach requiring that each diagnostic criterion be met. For example, proof-of-concept studies may benefit from the most highly selected AD study samples where the presence of all supportive features might be specified. This could maximize specificity for AD, but impose a substantial loss of sensitivity that would need to be readdressed in later stages of development. Their usefulness of these new criteria will be determined in the future as investigators apply the criteria in a variety of research studies, and as key issues in their application are resolved. ❏ T r a n s l a t i o n a l r e s e a r c h 
